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(54) HEAT EXCHANGER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve durability in 
structure wherein the temperature of a mixed fluid 
flowing inside each heat exchanger tube element 8 is 
greatly different between an upstream side passage 22 
and a downstream side passage 23. 
SOLUTION: The one-side intermediate parts of first and 
second metal plates 11,13 constituting each heat 
exchanger tube element 8 are provided with shallow 
recessed parts 18 and partition parts 19 for partitioning 
both shallow recessed parts 18 from each other. A cut 
line 43 long in a lengthwise direction is fomried at the 
intemnediate part of each partition part 19, and a pair of 
separation parts 54, 54 are provided on both sides of the 
cut line 43, at a part of the partition part 19. The 

peripheral edge parts of the first and second metal plates 11,13, and the respective 
separation parts 54. 54 are put in the mutually butting state respectively and jointed by 
brazing to form the heat exchanger tube element 8. 




LEGAL STATUS 



http://vmwl9.ipdLncipi.go.jp/PAl/result/detMymain/wAAAsBaGyaDA415 194488P1 .htm 5/17/2005 

BEST AVAILABLE COPY 



• Searching PAJ 



Page 2 of 2 



Pate of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 
[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9jpdl.ncipi.gojp/PAl/result/detail/niain/wAAAsBaGyaDA415194488Pl.htm 5/17/2005 



# 



Page 1 of 1 



mB*mmit (j p> <i2> & ^ # 8^ £t (a) 



4$M20Q3-194488 

(P2003-194488A) 



F29F 
F28D 
P28P 
HO IM 



3/00 
9/02 
3/08 
8/04 



311 

311 



FI 

F28F 3/00 

F28D 9/02 

P28F 3/08 

HOIM «/0« 



Sll 3L103 
6H027 

ail 

N 



m>tum# 


MeoOl -«)l43nFaWl -401437) 


(7l)ttlHA 


oooooms 










mama 


¥lftl3^;i»BaOin. 12.28) 




























































100l»745r 



















64) nwi«)«»] ieaas 



(57) 

im)i>, c®ft^«)«Bi 9«:>4<n$K:, Asi^i^tcft 

J:Ktflng4 3<!>i9fi(C. ljil^O»||B«»5 4. S4<:tt 

Jisasr-. wr^tsi i. i z<i>smm±t 




http://ww4.ipdl.ncipi.gojp/Tokujitu/tjcontentdbenipdl?N()000=21&N040^^ 5/17/2005 




1 

om^ttim, rmm^. ctih±m. rm 
[DOC 1 ] :^^Q>mmit. miisimnm^m 

«^^<. AkH^ji^y-A^ {CH, OH) 6* (Ha 

[0002] 9^&ttCh^}ll^V. ^if 

y^t. mat (0, > 'ifc]Srt?^i«rSlt$'tt4* co>s. 

<CH. 0H> «MDtm^2ftftl/r^£$i^^* m 
CH, OH-i-H, 0-*C0, +3H. 

[ 0 0 0 4 ] 0 1 2 ii. c<Dm^ i^y--)\^^vwm 

S*«>^^. «M2 0 00-3 4 87 46-^H2^«!eciB« 

rc. ±£ift^S€r, tm»2^tmtijxtm\j, % 

[0 00 51 -euT. c(omfi^^. mi^^^^ 
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(2) 1»&2003-194468 

2 

x\ »a(c«»r«^o 

[0006] 

[«^0^»9»}±iJ^>'iim«^^^^3^*C, .ic 

r. *ic, 01 3-2 0«:mrttAf»^«A6<it:i- 

&cr)e«^«Ri^8. 8ft. «*J^^e(»«^-8. 8B) 
±CDBtCajiy-ha07'>5f--'7<>9. 9ft»itfc 
1«8t«tJ'&*>^i:.«^:37ttl0^tl;l^o ±I2»G 
fi!iV«'F8. 8 tit, >t'a«:i!a»ftiEc£tA:»-^Bfil 
1 1, mmW& 1 2 ftl^.«C/fc|ir:3feRfi 1 3 1 
ft. 'enenl«rr•^rt«l«:l3^<^=IA^y-^acr)-f> 

t-:?Y>l4a. 14b ftSSW A:ttBm;5t&fc1*i: 
[0 00 7] 7,. ±ffi^e»««^8. 6<?!>rtffli^. ± 

20 ^m»^m'mm^tL\)*=i^jm\h^w^ix 

u;^Joiftttuy<:^a)ft£ttii/i:. ^0mm^^^ 
<st?6^W»ft;>f 7+t/^-c^i^tCcfcDS'7tr<r*^o -e 

l/T. J:ffi»-ifcJStSl l<*> Hl4CCJat«lJC5STtt 

m> <o«$:ftri^-tt« (01 4<^«±tt«) 

lai (Bl 40£«*i«> -^tt^iSt'^cHf^^a-, »- 

30 BBW«:. cn^iwir- fnzcs^ie. iim±^^ 

<./C. C(0«A|U|»l8<D9iMa]i:ftft«^»(C. 

ija«ei«i8oe3a>!y>6^tti/. <iai4<^ 

»«)±T«M> tCftU. |tai^<^><MOd01 9ft9^.«l/ 
-Ci^^o ±IE»^BIfil3«. Jai4«)a«CC 

40 4(0Mim} <Q^ai»WcB«l 2ft. ^J9(CS0^ffi 
thVAX^\yX\^^h. 

[0008] ±l2»E»t«^8, 8i*, J:a^»tc1» 

«t/f(jir-, flizitifeSi«R 11, 1 3 ft 1 Srro. ±£ 
fm\ 2<f>m^usm-^^\ \ ftfisuctrnt? 

2>^y-^2^cr^^>t--":> <>1 4a. 14l)ftiai^i: 
l^** cn6&'Y>:^-P * >1 4 a. 1 4 r)<Z)2i^<^> 

"^x^^h^ 

50 [0 00 9] «ur, ±ietttf i2ft±ffi»-ife8H5[i 
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3 

i?2 1 <B|19> ^«^«t«t/rC'«. 3^, iJSSIHIttI 

fir- ^ > ^ 2 0« 0 <Dd[»K«<ri:ftlffitt2 2 ^ 
JiteSLl^ >^ 2 1 *0C'lt»l*«tTifc»»K2 3 i 
I/. 4iatf^cn^±tt«. Tittl!l9^2 1. 2 30 
IU9M«ai«lir«43BilkK2 4 i UXt^&« 

■C. AP4'>i^»2 5 (018) iU-Cl^^^o 3^. St^ 
[0 01 I] C(Z)^i^<7[>AD3r>^e»25««MT^m 

tc. ±ffi»-6BSi i<K>-«r. ±ian!i»2 0<D 

«*I^l^7!)^t<r^l!l-aTl2 7€r^«U'Cl^ 
^, ±IEUa^>^S»26€r«MlT^libu:. JJBIT 

:^t*^®ofli:ia?i2 8*«.'«bTi--6, -eut:, 

*«^>ica'^^fe<iHitt*ifiEa7L3 0^, 
o<±S2ai:::i!aas2 1 ^ttiw^^tf^^Mn^faii-j^Tiif^ 
i-iKEffii^is 1 -tn-eti^/SL/ro&o et/'C. ± 
mz^^ I 3<^f^g (IS 1 4o>^m) V. ±ssM 

*^*»^8. 8©^*i, -^?<^>(£»««^8«:«^^> 
H-^fii l(Cfi9:^A;&5^ffi){2 9a, 29l>*. 
tt^cc:•i^^WK'f 8 *«filtr^irr^Blfi 1 3 ICfStVftc 
IJrtlW«3 2«, 3 2bK:rt«cr*««iJ:»j. ±fiA 
P. ttlP#^>i5^tf2 5. 26«:«teUrt**. 

[ooi2]-eux, Jja3iraBio<?>»$-si* <ai 
3. 1 aoM^fai, B 1 e<o±ri$m mmz, m 

- WZ^-i K:<U- F 3 3. 3 4 «:«5^*>tf CI* 
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(3) 1«I2003-194488 

4 

3. ie<D2£6*rt> <iai3<^>±T* 
^8. BOHtftMRtfML^mo^tmmmux 
i^s:c;«$:*rflw>i««. ±fi#ett«^8. as 

J:04>:fe«<UXt**. *Ur, COH-f^-^ K:fU- 
h 3 30>ft $:«f4-«l^ Aja«»tL3 5 ^ ffiDfl»?L 
3 6 (BIG) i«r^.«L'Ct*^>. -eor. CCC-^feO 
10 AD«l?l3 5C0rt«l«r. JifiAP^f^i'tf 2 5CC)rt«l 
(Ciit;Sii«^^(C. JJeUa«H?L3 6C9MH€, ± 

ox. ±£SM-1t^ K^b- h 3 4«:i*. 

r. CO>»-l^^K7^U-h3 4tC<fcO±iaAD3'>^ 

«2 5ac/[l]D»> ^«2 6i^$^A-atf (B 1 8 

[00 13] ^bXs mz^rmo(omfsmt± 

EJP-. »-1f-/K'7^U-h3 3, 34i«r, fiir^tCffl 

20 m^'^^mm^OXK*^, JJ2&G»flW^8«: 
ttar^>»- JU-s&Hfigi 1, I3li. ;^f'>u;s 

y^vfci><r>X'3b6ifi, i^icxr>vMmm>Wi^ 

[0014] -eoT, ±i2&<iflaaw*-<ttw:6^ff 

30 ^K:fU'-h3 3tc:«wcAjaflaa3 5«:at;t:, a 
mikms 7 <B 1 3 ) <o$^m^h*ums,hm 

aa*««L.t:vi*o "euc. J:fia(»«tt««37<^ 

<c)i^(c»AOA:f%, ccDaEi^«t^3 7<;:>««^ 
40 r. IfiM-t^*/ K^u- h 3 SOI)^!^!^^*^^^* 
CO»-1^'YK7l/-h3 3©H'Wcctt^t/A:» 
^:ro:^^3 8i«:»»<Cct*Jtt^t^rt^*o ccDWi 

\t. ±ffil^«K'P8. 8(ctS^:rcsS»l 5l^^]iO 
$1f6o X, ±IB»-1^'< F:>^ly-h3 3O>Wi00-« 
^«f»0tHt«3 9<D±*HI«r> fS«l«*5 3t/M/ 
re^l/. C<iDgK(^0dlt/«3 9(Df^«:±iStiia«d 
3lE36OfW^90$«t:i«&. 
[0015] ±i£-<;>tl«r«%4?(Cfiv«iKftfi 1 
50 l»i£c>B 1 2 (C^o/c^ ^ ^ -A'^ft^i^Uft^ 
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5 

h. c<»m^. nait, ta 1 7 (cn^ratc. m~v--< k 

7l/-^3 3«{6a (HI 7<t>««KSi> v9^mm»t. 
4 0cr}p9ttatti:. 1 a. 4 1 bOttttfr 

tt^r*. ■tt.-c. cn*> mtoififh* i a. 4 1 b 

©9*©-* (Bl 7©fi*) <K>if9h4 I a*ao 
r. *t)5 0 0*C<C7l!ja©»lB^X«r. RSSarSlO* 

«id^-r'&&@evft'7-8. 8©j^«tcaii3-tt^. cn 

iai «©<!'{' h4 1 a, 4 1 b<D'^^6«>tt■J^ (Bl 7© 

•6^)©i!'j'h4ii)t«i;i:> jf^ffioair. 
too 16] X. isimmmzTiD^m^^y 

m 7©««tcR»tft;««©9?l(C|4<:>»tltl''70«fcn 
C©tt(C±iMlflBS2 2|^(c»«J)&«<^/*c|K^{*tj:. 

.iSftttfUfiooiim:. 4'iiBii»24tcjir4. -to 

[ 0 0 1 7 ] -e ±K4«ai«S2 4(C)ftc,A:n^{fe 

ce>*msm2 4pt^»ntc». r»9^a2 3 

om±siSL&m»rsama2 zp^^mnKK.. 

eo*c©9T*it*tci5f*. -eu-c. coa-aiitf***, ± 

3 9 %mcx9^mcw}ih$ni>. c^tcoxw) ffi 
$n:rcs^^;^(». ii£et:siii»i3«:ia&ntr. iiSkif 

[0018] 

1 ooic-«n 6 0x:K«t*. c©a. ±E«ett»3R 
m\ 9(f>m»omsim/f^ii(t<te(>. ^ox. c©tt*} 

^tt1i]»iat>«. c©tt(Cfttfl<9«l9(cil^trit:^lia 
-. smsARlsi I. 1 3©-tf«:«m^K?^flW5« 



Page 1 of 1 




(4) 4$n2003-184488 

6 

mm*eTUiiim*r'^< m i/5fc<>©t>*4. 

[0019] 

.««3TM*{|it&. -tut:. C©37«IW:»«1-4± 

K.. maf2uiK»L>tcmsmatci^*.^xit, no^^ 

[002 1} 

ix. setji««'t^«:i6n£«jdnii^s&(*©««:«^ ±« 
«i%ttf^^ri!fe«liUSf^£-C;A«<l>'9:«J. c©adUI 

30 dct. c©it.*t. 9«8sxiafl»-ca«t?t4. c 
©ft. ±e«£ft«S'7-«m'&«Bi««:«m«©4H 

$'J(B©iiiXtt<!D«±«:B4l«. KK. lll:MI2K:a3« 
L.tc»S&iatCi:nit, 7 <>©»«» J: 0. ±l8tt*? 

[0022] 

X'F8©rt««^^tt«lltihiU^©±SM^T£&«^'C 

40 ©aAsiciaB(/-c£o«7tid«re(i±'r^<. 

♦Wtcftl't:. «©flb©»i>©1»3Si*. Wj4©Hl3- 
2 0(CmUc*^K.mVmti3a^Vi>i>^, B] 

«fti»l/<«MVIS(Ci/. UT, -<i«9©4$tt9^«:<l> 

[0023] 4cfi«©«(3^B-c«>«ffi$%a». zmm 

-. *ZA)JI«1I. 13*, rt«lKl»©-i>+-7 

^ 1 4 a . Mb tift«fctt«if E«.»K»3&fc<i* 
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r. ±SB«mS4 3C[>pq|«K, liM^5ME«54. 54 
[00251 ilie#&M««^d (t. ±s^omi$mr 

ea±im^^f>^Mcm^9-iti'p2o^. ija 

XfZiHitf 1 7n±9)S^irdt>$mc«^(C»r3r>^2 

o:)oftiei5'&. J:£»-3?>^2 0«0<^±jUII^2 
2^. ±ia»Z^>^2 l«F«}OTS«iHKES2 3^. C 

n6±ift«i, rmm»22. 2 3<o»m±%mt 
i^icmt^^iifcvakv, ±sLtmm2 2trm 

> 1 4 a , 14b *»t^-C^*&c S!^» 
11. l3«^f^4ttU0tf 1 9. 19(c»c:^:rc^ 40 
Bb4. 54C^«ttra±^. ±S^BIfil 1. 130 

[00271 ftt. ±£±alHII, TaiildBft22. 23f^ 

tc. iam<?>aiJa3Ji'y-hSM>'^>-^-7-f >i4«. 

l4b*Kttr. ^OW>0tc. BI3«:7nrtt«c. 1^ 

t-7^>4 4t:fiair^«tT?«-3S, CO'^yi-'-y 
'f>44<^mi, mice 
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1$n2003-1944$8 
8 

y^f^r-^rtxtM^^. m^i^ni^xi^tctmu 
X, mmu:mr>^'^mm±<om»c»»0m24 

^»Ha4 5. 4 5«riM0^-:>, ttttUtrjfcn-S, 
A. ia3K:mUC'^>:^-:?-f >4 4=&e<»WR-f8rt 
(C»;:»^«^. ±8Ui. TctM, 4in&{ftSS2 2^2 4 

[00281 >J. Wfil«r-^<or'i?3f-7-/>9a, 

ufuov. turn <B4(3:>2r&»i«>7m«£i'(c» 

LrTC>*o C^VAX. C)h5»r'^3r-7-f>9a, 
9bCr>-«(i. ±l2Sei8VS'f8CD5t9l?. ±82±tt 

m^2 2 trssm»2 zttcmrm^^n^ 
t^m^axK^^. X, ±i2i*t<^7'?^-7 <>9 

a. 9l)fa]±<7)n(cttn«:K(ttri^^, li^M^^, c 

mm. »m2^&iibft9imc«^t%. 

[00291 ±'A^icni^'iri>ifi^m>1i^&Xi> 
mis a»«»«Mt3 7 (813. 17»J8?)*M/ 

ijt. jt»mM22^m^wiu:, i^zsmaiki'S 

*»Sm2 4 ^gtsnAia Tit(ll^2 3r^«r±l2±{ft 

iHaEl»2 4i^^iS^t^t{:isfcn^« «ur. ccon^ 

co>rstmst2z^^mim^. ix^m^ 
^t<mxpigt^^ft^'>x. 4^1 eoictciwasn 

m<oiAAit. ±M±mm2 4fy'c*^^^ 1 0 0 

X/iC^cO, ±KT»«»i823Jlr'«^10 0t:--^«*Jl6 

[00301 }im«itcmo. mm^^m^^M 
^. »rr:&^«[i u i3icmfrciM^l&\ 

9<D-aXs tB^ilKD^Igl3. 1 l^»iaiT'&«S» 
(C. ^tf5 4. 5 4«;»i:^rC'6« COSk, ^laASK 

1 ^f^^mi^n^^m^mjt^. i^^i^mtm 2 
tr;iim&2ztxiz^<mu^). co^mic^t^^ 

m^xi>. c<o\t^^^. ±i2ft»tta&4. hAxmy 

X^h. m.'^X, ±£1F- ir-ftftStiEl 1.13 
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# 



9 

[0 03 1 ] se<^. iEfior>«^(c{i. no^'>&(a$i^ 

J:£J:ttiM, Tittlil«ia2 2 . 2 3l^«atn 
UiK ft-^r. JtSLhiM. TSMiiaa2 2. 23n 10 

[0032] M. IcMM^^N^O. ttO^^g^V 
«^8<M1CC. BSKl^Ttttc, -SWC<^na4 6, 4 

t:'*-2»o w^, c<5>r'>3f-7^>9c<^>«id. -e<5>« 
-m-mv. ±K!±atflii. rfMsm22. zza^ri^tt 

<f7*jF^?-7<>9c«rftfflOA:li&^cli:, ±K*SH 

>9c<^>a«cwne4e. ^.^m-cro 

^-:7^>9cd«tXfeD. C<^>*. ±« 

T{ife(lfMoKB&2 2 , 2 3n(C(iUer^fK90»l 9 

[00331 H6«. *ft«or)«fc0^ei9i<X>»2 

itwo^i 9(3:)**^n«M»tce]tf4 7*, c©fi*jo 
»\ 9<i:>»»±«tcao»«^ori*** -ei/t:. ih^a 

JRiei30>ft$«A-tttt<9D4f1^lAl-»(C. ftS^MiC 

«<r»wne4a'fc^.qat/co4o "tox. ±is»-&« 

[0034] ±j^<0tt(Cft^^1i^i7|]C0)il^. gfiia 1 5 

fl»B224T£nWtt|236l?:^«<W^0. C<oa 

iim^tir^^hlB^mm 9tcift:^/il£;^3^.%lb*« 
iai4;/j:-?A;«^X'*>. CCr>lt;^*±I2i!!rtl54 T^cttior' 50 
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4«Ba2003-l944d8 
10 

|li£<DBl3-^2 0«i:^l/Aij^SWu:«v^»i&, 
[ 0 0 3 5 ] IX^. 13 7 il:. 1i:ftq<^M<?>1&IScr:'93 

««i4<ota^«iii, kiS^m^^^ijtc 

fil3<D)t-rC. «-&i8&l l<Mi90Oil{19<C^.« 
Uc{urtl4 7^^f ^0^(C, &;$;^ia]icft^»^«4 
9^iiJjsi/i:v**o -et/^. ±js»-. »r^fe8i«i 
1.13 ^la^i^^i^ fcttiSr, ±i2iii-j&«e 1 1 ^ 

W^fca«4 7<SDf^«Q|(C. ±£irzilB|fi 1 ZtXimftc 

<0B6(CmOr<:92«(^ifl^6RtlHC. i:£tt«0^1 
9<C. a(»l&(^«r%n^«^4^c:>SlftiE(cS':{»j& 

[0 03 6] 'X^. a8^9ii:, igi^W>i^<om^ 

6»3tc^. c«>*ma5 0ira*z)ft$^WT*iwn 

mmi^^^9.\ 1 . 1 3<0i($:»A-«lli (B 
±l2fi*>0tf 1 9<D-«rc. ±ffi<Wtia5 0«>il«tC, 
[0037] *t/r, iJZJH-, »-^tRl I. 13 

«ra;!^^t>it/cttsii?. cn6#^fiii. i3(c^ 

(lte6tt2 3iT:fc»<IW:0, COiI|iaitClfc-:J«riJS 
tttt9»l 9«cB;^<flS5:^3^m)*Wf*<S;tf-5A:«^t? 
t>. Ca>£&>7«:. CC^aUOttl 9{C6»^rc9iKffi5 

[0 03 8] W. -b*c>B8^9(C^Ufc»4flci>«^ 
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(7) 



[ 0 03 9 ] 3!:. Q 1 I KT^r. if^mmlSl<0K9t(0 10 

(139. 1 o»s) tisaifr. ^<om>*)K.. ififtj 
m<rM^K.ii. ±sm-. srrftsfii i, i 3«» 
4. 

[0040] ±^tllCfili^6Eai 0'*-l l«:^0/-<: 20 
<^IUt«i. ±:!tffi»l2 2 iTiMaSI2 3 £-C;^» 

[004 1] 

X: iiiiAtt©lft±*ian*, 
[iaSC[>«iiUcKH|] 

[02] SlOA-AKSia. 

[193 ] >-f— 7 ^ >CD 1 M<:ntr»9iit;:^W!|. 

[[94] lli«0^^C]»tf«'P«DH(CR(:r«1^7^^ 

[05] ro*-7^>©swii«r*r[a, 40 
[198 ] iai»4tn7Jii>«e«t«x-?<Qat»«ii9. 

[|99]B|«OB-BlliSI9. 

[BIO] if^mi^iiS(»iM»%nijT(f . lastc 

[191 1 ] B]iii6fii«:^r. astciB^t&a. 
[la 1 2 ] 9!^f8%«:> 1 ittm^iaisia. 

[B 1 3 1 jfE%l»o>4l£«:^IS»ttB. so 



4«»2Q03-194488 
12 

[B14]etjlCX'f««(ti»-«»-. »^:fiRfi«. 

[B15] esivft'foMwa, 
[Bi6}-«ii%4iSi/-c^, srspo^JimMa. 

[BIT] );^sc:>«|[Qtj^«m-$-Mlwa. 

[B 1 8 ] ^rm^mn^'^ja^mxi^^m'kmt 

tl^B. 

[B 1 9 ] ett«ft^Hi[>RSisaa. 
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